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3 inches asphalt
2 inches base course
Brown silty fine to medium sand with occasional

gravel and shell fragments (moist) (fill)

Occasional wood debris observed
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RSTDrilled

Date Measured
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Groundwater

Driller

11.7
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3/6/2012
Easting (X)
Northing (Y)

Drilling
Equipment

20

Top of Casing
Elevation (ft)

Start End
Checked By

AJTotal
Depth (ft) Hollow Stem Auger

Notes:

Hammer
Data

Surface Elevation (ft) 12.0
MLLW

1209845.159
556436.0145 NAD83

N/A

6.50

Cascade Drilling, LP Drilling
Method

5.2

2/10/2012 2/10/2012

Horizontal
Datum

Vertical Datum

Licensing agency well number:    BHM147
A 2 (in) well was installed on 2/10/2012 to a depth of 20 (ft).

Air knife from 0 to 5 feet. No samples obtained, soil descriptions based on drill cuttings. PID malfunction - No head space vapor readings.

Steel surface
monument

Note: See Figure B-1 for explanation of symbols.
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Project:

Project Location:

Project Number: 5147-012-02

Anacortes, Washington
Figure A-3

Log of Monitoring Well GEI-MW-7
Former Shell Oil Tank Farm
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OnSite Environmental, Inc.  14648 NE 95
th

 Street, Redmond, WA  98052 (425) 883-3881 
 

This report pertains to the samples analyzed in accordance with the chain of custody, 
and is intended only for the use of the individual or company to whom it is addressed. 

Date of Report: July 7, 2017  
Samples Submitted: June 28, 2017  
Laboratory Reference: 1706-346  
Project: 5147-012-08  
 

 
Case Narrative 

 
Samples were collected on June 28, 2017 and received by the laboratory on June 28, 2017.  They were maintained 
at the laboratory at a temperature of 2

o
C to 6

o
C.    

 
Please note that any and all soil sample results are reported on a dry-weight basis, unless otherwise noted below. 
 
General QA/QC issues associated with the analytical data enclosed in this laboratory report will be indicated with a 
reference to a comment or explanation on the Data Qualifier page.  More complex and involved QA/QC issues will be 
discussed in detail below. 
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OnSite Environmental, Inc.  14648 NE 95
th

 Street, Redmond, WA  98052 (425) 883-3881 
 

This report pertains to the samples analyzed in accordance with the chain of custody, 
and is intended only for the use of the individual or company to whom it is addressed. 

Date of Report: July 7, 2017  
Samples Submitted: June 28, 2017  
Laboratory Reference: 1706-346  
Project: 5147-012-08  
 
 

ANALYTICAL REPORT FOR SAMPLES 
 
      

Client ID Laboratory ID Matrix Date Sampled Date Received Notes 

      

GEI-MW-5_062817 06-346-01 Water 6-28-17 6-28-17  

GEI-MW-7_062817 06-346-02 Water 6-28-17 6-28-17  

DUP_062817 06-346-03 Water 6-28-17 6-28-17  

Trip Blank_062817 06-346-04 Water 6-28-17 6-28-17  
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OnSite Environmental, Inc.  14648 NE 95
th

 Street, Redmond, WA  98052 (425) 883-3881 
 

This report pertains to the samples analyzed in accordance with the chain of custody, 
and is intended only for the use of the individual or company to whom it is addressed. 

Date of Report: July 7, 2017  
Samples Submitted: June 28, 2017  
Laboratory Reference: 1706-346  
Project: 5147-012-08  
 

NWTPH-Gx 
 

Matrix: Water       

Units: ug/L (ppb)       

     Date Date  

Analyte Result PQL Method Prepared Analyzed Flags 

Client ID: GEI-MW-5_062817     

Laboratory ID: 06-346-01           

Gasoline ND 400 NWTPH-Gx 6-29-17 6-29-17   

Surrogate: Percent Recovery Control Limits     

Fluorobenzene 87 61-118      

        

Client ID: GEI-MW-7_062817     

Laboratory ID: 06-346-02           

Gasoline ND 100 NWTPH-Gx 7-5-17 7-5-17   

Surrogate: Percent Recovery Control Limits     

Fluorobenzene 98 61-118      

        

Client ID: DUP_062817      

Laboratory ID: 06-346-03           

Gasoline ND 100 NWTPH-Gx 6-29-17 6-29-17   

Surrogate: Percent Recovery Control Limits     

Fluorobenzene 82 61-118      

        

Client ID: Trip Blank_062817     

Laboratory ID: 06-346-04           

Gasoline ND 100 NWTPH-Gx 6-29-17 6-29-17   

Surrogate: Percent Recovery Control Limits     

Fluorobenzene 87 61-118      
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OnSite Environmental, Inc.  14648 NE 95
th

 Street, Redmond, WA  98052 (425) 883-3881 
 

This report pertains to the samples analyzed in accordance with the chain of custody, 
and is intended only for the use of the individual or company to whom it is addressed. 

Date of Report: July 7, 2017  
Samples Submitted: June 28, 2017  
Laboratory Reference: 1706-346  
Project: 5147-012-08  
 

NWTPH-Dx 
 

Matrix: Water       

Units: mg/L (ppm)       

     Date Date  

Analyte Result PQL Method Prepared Analyzed Flags 

Client ID: GEI-MW-5_062817     

Laboratory ID: 06-346-01           

Diesel Range Organics 0.30 0.25 NWTPH-Dx 6-30-17 6-30-17  

Lube Oil Range Organics ND 0.40 NWTPH-Dx 6-30-17 6-30-17   

Surrogate: Percent Recovery Control Limits     

o-Terphenyl 101 50-150     

        

        

Client ID: GEI-MW-7_062817     

Laboratory ID: 06-346-02           

Diesel Range Organics ND 0.25 NWTPH-Dx 6-30-17 7-3-17  

Lube Oil Range Organics ND 0.40 NWTPH-Dx 6-30-17 7-3-17   

Surrogate: Percent Recovery Control Limits     

o-Terphenyl 100 50-150     

        

        

Client ID: DUP_062817      

Laboratory ID: 06-346-03           

Diesel Range Organics 0.27 0.25 NWTPH-Dx 6-30-17 7-3-17  

Lube Oil Range Organics ND 0.41 NWTPH-Dx 6-30-17 7-3-17   

Surrogate: Percent Recovery Control Limits     

o-Terphenyl 97 50-150     
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Data Validation Report 

Plaza 600 Building, 600 Stewart Street, Suite 1700, Seattle, WA  98101, Telephone:  206.728.2674, Fax:  206.728.2732 www.geoengineers.com 

Project: Port of Anacortes – Former Shell Tank Farm 

June 2017 Groundwater Samples (Round 5) 

GEI File No: 5147-012-08 

Date: April 27, 2018 

This report documents the results of a United States Environmental Protection Agency (USEPA)-defined 

Stage 2B data validation (USEPA Document 540-R-08-005; USEPA, 2009) of analytical data from the 

analyses of groundwater samples collected as part of the June 2017 (Round 5) sampling event, and the 

associated laboratory and field quality control (QC) samples. The samples were obtained from the Former 

Shell Tank Farm Cleanup Site located in Anacortes, Washington.   

Objective and Quality Control Elements 

GeoEngineers, Inc. (GeoEngineers) completed the data validation consistent with the USEPA Contract 

Laboratory Program National Functional Guidelines for Inorganic Superfund Data Review (USEPA 2010) 

(National Functional Guidelines) to determine if the laboratory analytical results meet the project 

objectives and are usable for their intended purpose. Data usability was assessed by determining if: 

■ The samples were analyzed using well-defined and acceptable methods that provide reporting limits 

below applicable regulatory criteria; 

■ The precision and accuracy of the data are well-defined and sufficient to provide defensible data; and 

■ The quality assurance/quality control (QA/QC) procedures utilized by the laboratory meet acceptable 

industry practices and standards. 

In accordance with the Quality Assurance Project Plan (Appendix A of the Compliance Monitoring Plan; 

GeoEngineers, 2014), the data validation included review of the following QC elements: 

■ Data Package Completeness 

■ Chain-of-Custody Documentation 

■ Holding Times and Sample Preservation 

■ Method Blanks 

■ Matrix Spikes/Matrix Spike Duplicates 

■ Laboratory Control Samples/Laboratory Control Sample Duplicates 

■ Laboratory and Field Duplicates 

■ Initial Calibrations (ICALs) 

■ Continuing Calibrations (CCALs) 

■ Miscellaneous 
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Validated Sample Delivery Groups 

This data validation included review of the sample delivery group (SDG) listed below in Table 1. 

TABLE 1: SUMMARY OF VALIDATED SAMPLE DELIVERY GROUP 

Laboratory SDG Samples Validated 

1706-346 GEI-MW-5_062817, DUP_062817, GEI-MW-7_062817, and TRIP BLANK_062817 

Chemical Analysis Performed 

OnSite Environmental, Inc. (OnSite) of Redmond, Washington, performed laboratory analysis on the 

groundwater samples using the following methods: 

■ Gasoline Range Hydrocarbons by NWTPH-Gx method 

■ Diesel and Lube Oil Range Hydrocarbons by NWTPH-Dx method 

Data Validation Summary 

The results for each of the QC elements are summarized below. 

Data Package Completeness 

OnSite provided all required deliverables for the data validation according to the National Functional 

Guidelines.  The laboratories followed adequate corrective action processes and all identified anomalies 

were discussed in the relevant laboratory case narrative. 

Chain-of-Custody Documentation 

Chain-of-custody (COC) forms were provided with the laboratory analytical reports. The COCs were 

accurate and complete when submitted to the lab. 

Holding Times and Sample Preservation 

The sample holding time is defined as the time that elapses between sample collection and sample 

analysis.  Maximum holding time criteria exist for each analysis to help ensure that the analyte 

concentrations found at the time of analysis reflect the concentration present at the time of sample 

collection.  Established holding times were met for all analyses. The sample cooler arrived at the 

laboratory at a temperature of 13 °C.  Upon arrival at the laboratory, the sample containers were 

immediately stored in refrigeration at a temperature of 4 °C.  The samples were placed in refrigeration 

within 12 hours of the time that sampling occurred. 

Method Blanks 

Method blanks are analyzed to ensure that laboratory procedures and reagents do not introduce 

measurable concentrations of the analytes of interest.  A method blank was analyzed with each batch of 

samples, at a frequency of 1 per 20 samples.  For all sample batches, method blanks for all applicable 
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methods were analyzed at the required frequency.  None of the analytes of interest were detected above 

the reporting limits in any of the method blanks. 

Trip Blanks 

Trip blanks are analyzed to ensure that any there is no potential volatile contamination introduced in the 

transportation process.  A trip blank (TRIP_BLANK_062817) was analyzed with the batch of samples for 

Gasoline Range Hydrocarbons at a frequency of 1 per 20 samples.  None of the contaminants of concern 

were detected above the reporting limits in this trip blank. 

Matrix Spikes/Matrix Spike Duplicates 

Since the actual analyte concentration in an environmental sample is not known, the accuracy of a 

particular analysis is usually inferred by performing a matrix spike (MS) analysis on one sample from the 

associated batch, known as the parent sample.  One aliquot of the sample is analyzed in the normal 

manner and then a second aliquot of the sample is spiked with a known amount of analyte concentration 

and analyzed.  From these analyses, a percent recovery is calculated.  Matrix spike duplicate (MSD) 

analyses are generally performed for organic analyses as a precision check and analyzed in the same 

sequence as a matrix spike. Using the result values from the MS and MSD, the relative percent difference 

(RPD) is calculated. The percent recovery control limits for MS and MSD analyses are specified in the 

laboratory documents, as are the RPD control limits for MS/MSD sample sets. 

For inorganic methods, the matrix spike is followed by a post-digestion spike sample if any element percent 

recoveries were outside the control limits in the matrix spike. The percent recovery control limits for matrix 

spikes are 75% to 125%. 

One MS/MSD analysis should be performed for every analytical batch or every 20 field samples, 

whichever is more frequent.  The frequency requirements were met for all analyses and the percent 

recovery and RPD values were within the proper control limits. 

Laboratory Control Samples/Laboratory Control Sample Duplicates 

There were no laboratory control sample/laboratory control sample duplicates performed on the 

associated batch samples. 

Laboratory Duplicates 

Internal laboratory duplicate analyses are performed to monitor the precision of the analyses.  Two 

separate aliquots of a sample are analyzed as distinct samples in the laboratory and the RPD between 

the two results is calculated.  Duplicate analyses should be performed once per analytical batch.  If one or 

more of the samples used has a concentration less than five times the reporting limit for that sample, the 

absolute difference is used instead of the RPD. For organic analyses, the RPD control limits are specified 

in the laboratory documents. For inorganic analyses, the RPD control limit for groundwater samples is 20 

percent. Laboratory duplicates were analyzed at the proper frequency and the specified acceptance 

criteria were met. 

Field Duplicates 

In order to assess precision, field duplicate samples were collected and analyzed along with the reviewed 

sample batches.  The duplicate samples were analyzed for the same parameters as the associated 

parent samples.  Precision is determined by calculating the RPD between each pair of samples.  If one or 

more of the sample analytes has a concentration less than five times the reporting limit for that sample, 

then the absolute difference is used instead of the RPD. The RPD control limit for groundwater samples is 

35 percent. 
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SDG 1706-346:  One field duplicate sample pair, GEI-MW-5_062817 & DUP_062817, was submitted with 

this SDG.  The precision criteria for all target analytes were met for this sample pair. 

Initial Calibrations (ICALs) 

The initial calibrations were conducted according to the laboratory methods and consisted of the 

appropriate number of standards.  For all organic analyses, the percent relative standard deviation 

(%RSD) and relative response factors (RRF) values were within the laboratory control limits and also the 

control limits stated in the National Functional Guidelines for Organic Superfund Data Review (USEPA 

2017). 

Continuing Calibrations (CCALs) 

The continuing calibrations were conducted according to the laboratory methods and consisted of the 

appropriate number of standards. F For the NWTPH-Gx analyses, the %R values were within the control 

limits of ±20%. For the NWTPH-Dx analyses, the %R values were within the control limits of ±15%.  . For 

organic analyses, the percent difference (%D) and relative response factors (RRF) values were within the 

control limits in the National Functional Guidelines for Organic Superfund Data Review (USEPA 2017). 

Overall Assessment 

As was determined by this data validation, the laboratory followed the specified analytical methods.  

Accuracy was acceptable, as demonstrated by the surrogate %R values.  Precision was acceptable, as 

demonstrated by the laboratory/field duplicate RPD values. 

No data points were qualified for any reason.  All data are acceptable for the intended use.  

References 

U.S. Environmental Protection Agency (USEPA).  “Guidance for Labeling Externally Validated Laboratory 

Analytical Data for Superfund Use,” EPA-540-R-08-005.  January 2009. 

U.S. Environmental Protection Agency (USEPA).  “National Functional Guidelines for Organic Superfund 

Data Review,” EPA-540-R-2017-002.  January 2017. 

GeoEngineers, Inc., “Compliance Monitoring Plan, Former Shell Oil Tank Farm, Anacortes, Washington,” 

prepared for the Washington State Department of Ecology on Behalf of the Port of Anacortes, GEI File No. 

5147-012-04, July 29, 2014. 
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Data Validation Report 

Plaza 600 Building, 600 Stewart Street, Suite 1700, Seattle, WA  98101, Telephone:  206.728.2674, Fax:  206.728.2732 www.geoengineers.com 

Project: Port of Anacortes – Former Shell Tank Farm 

June 2018 Groundwater Samples (Round 6) 

GEI File No: 5147-012-08 

Date: June 28, 2018 

This report documents the results of a United States Environmental Protection Agency (USEPA)-defined 

Stage 2B data validation (USEPA Document 540-R-08-005; USEPA, 2009) of analytical data from the 

analyses of groundwater samples collected as part of the June 2018 (Round 6) sampling event, and the 

associated laboratory and field quality control (QC) samples. The samples were obtained from the Former 

Shell Tank Farm Cleanup Site located in Anacortes, Washington.   

Objective and Quality Control Elements 

GeoEngineers, Inc. (GeoEngineers) completed the data validation consistent with the USEPA Contract 

Laboratory Program National Functional Guidelines for Inorganic Superfund Data Review (USEPA 2010) 

(National Functional Guidelines) to determine if the laboratory analytical results meet the project 

objectives and are usable for their intended purpose. Data usability was assessed by determining if: 

■ The samples were analyzed using well-defined and acceptable methods that provide reporting limits 

below applicable regulatory criteria; 

■ The precision and accuracy of the data are well-defined and sufficient to provide defensible data; and 

■ The quality assurance/quality control (QA/QC) procedures utilized by the laboratory meet acceptable 

industry practices and standards. 

In accordance with the Quality Assurance Project Plan (Appendix A of the Compliance Monitoring Plan; 

GeoEngineers, 2014), the data validation included review of the following QC elements: 

■ Data Package Completeness 

■ Chain-of-Custody Documentation 

■ Holding Times and Sample Preservation 

■ Method Blanks 

■ Matrix Spikes/Matrix Spike Duplicates 

■ Laboratory Control Samples/Laboratory Control Sample Duplicates 

■ Laboratory and Field Duplicates 

■ Initial Calibrations (ICALs) 

■ Continuing Calibrations (CCALs) 

■ Miscellaneous 
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Validated Sample Delivery Groups 

This data validation included review of the sample delivery group (SDG) listed below in Table 1. 

TABLE 1: SUMMARY OF VALIDATED SAMPLE DELIVERY GROUP 

Laboratory SDG Samples Validated 

1806-154 
GEI-MW-05_06132018, DUP_06132018, GEI-MW-07_06132018, and 

TRIP_BLANK_180614 

Chemical Analysis Performed 

OnSite Environmental, Inc. (OnSite) of Redmond, Washington, performed laboratory analysis on the 

groundwater samples using the following methods: 

■ Gasoline Range Hydrocarbons by NWTPH-Gx method 

■ Diesel and Lube Oil Range Hydrocarbons by NWTPH-Dx method 

Data Validation Summary 

The results for each of the QC elements are summarized below. 

Data Package Completeness 

OnSite provided all required deliverables for the data validation according to the National Functional 

Guidelines.  The laboratories followed adequate corrective action processes and all identified anomalies 

were discussed in the relevant laboratory case narrative. 

Chain-of-Custody Documentation 

Chain-of-custody (COC) forms were provided with the laboratory analytical reports. The COCs were 

accurate and complete when submitted to the lab. 

Holding Times and Sample Preservation 

The sample holding time is defined as the time that elapses between sample collection and sample 

analysis.  Maximum holding time criteria exist for each analysis to help ensure that the analyte 

concentrations found at the time of analysis reflect the concentration present at the time of sample 

collection.  Established holding times were met for all analyses. The sample cooler arrived at the 

laboratory at a temperature of 5 °C.  Upon arrival at the laboratory, the sample containers were 

immediately stored in refrigeration at a temperature of 4 °C.  The samples were placed in refrigeration 

within 12 hours of the time that sampling occurred. 

Method Blanks 

Method blanks are analyzed to ensure that laboratory procedures and reagents do not introduce 

measurable concentrations of the analytes of interest.  A method blank was analyzed with each batch of 

samples, at a frequency of 1 per 20 samples.  For all sample batches, method blanks for all applicable 
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methods were analyzed at the required frequency.  None of the analytes of interest were detected above 

the reporting limits in any of the method blanks. 

Trip Blanks 

Trip blanks are analyzed to ensure that any there is no potential volatile contamination introduced in the 

transportation process.  A trip blank (TRIP_BLANK_180614) was analyzed with the batch of samples for 

Gasoline Range Hydrocarbons at a frequency of 1 per 20 samples.  None of the contaminants of concern 

were detected above the reporting limits in this trip blank. 

Matrix Spikes/Matrix Spike Duplicates 

Since the actual analyte concentration in an environmental sample is not known, the accuracy of a 

particular analysis is usually inferred by performing a matrix spike (MS) analysis on one sample from the 

associated batch, known as the parent sample.  One aliquot of the sample is analyzed in the normal 

manner and then a second aliquot of the sample is spiked with a known amount of analyte concentration 

and analyzed.  From these analyses, a percent recovery is calculated.  Matrix spike duplicate (MSD) 

analyses are generally performed for organic analyses as a precision check and analyzed in the same 

sequence as a matrix spike. Using the result values from the MS and MSD, the relative percent difference 

(RPD) is calculated. The percent recovery control limits for MS and MSD analyses are specified in the 

laboratory documents, as are the RPD control limits for MS/MSD sample sets. 

For inorganic methods, the matrix spike is followed by a post-digestion spike sample if any element percent 

recoveries were outside the control limits in the matrix spike. The percent recovery control limits for matrix 

spikes are 75% to 125%. 

One MS/MSD analysis should be performed for every analytical batch or every 20 field samples, 

whichever is more frequent.  The frequency requirements were met for all analyses and the percent 

recovery and RPD values were within the proper control limits. 

Laboratory Control Samples/Laboratory Control Sample Duplicates 

There were no laboratory control sample/laboratory control sample duplicates performed on the 

associated batch samples. 

Laboratory Duplicates 

Internal laboratory duplicate analyses are performed to monitor the precision of the analyses.  Two 

separate aliquots of a sample are analyzed as distinct samples in the laboratory and the RPD between 

the two results is calculated.  Duplicate analyses should be performed once per analytical batch.  If one or 

more of the samples used has a concentration less than five times the reporting limit for that sample, the 

absolute difference is used instead of the RPD. For organic analyses, the RPD control limits are specified 

in the laboratory documents. For inorganic analyses, the RPD control limit for groundwater samples is 20 

percent. Laboratory duplicates were analyzed at the proper frequency and the specified acceptance 

criteria were met. 

Field Duplicates 

In order to assess precision, field duplicate samples were collected and analyzed along with the reviewed 

sample batches.  The duplicate samples were analyzed for the same parameters as the associated 

parent samples.  Precision is determined by calculating the RPD between each pair of samples.  If one or 

more of the sample analytes has a concentration less than five times the reporting limit for that sample, 

then the absolute difference is used instead of the RPD. The RPD control limit for groundwater samples is 

35 percent. 
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SDG 1806-154:  One field duplicate sample pair, GEI-MW-05_06132018 & DUP_06132018, was 

submitted with this SDG.  The precision criteria for all target analytes were met for this sample pair. 

Initial Calibrations (ICALs) 

The initial calibrations were conducted according to the laboratory methods and consisted of the 

appropriate number of standards.  For all organic analyses, the percent relative standard deviation 

(%RSD) and relative response factors (RRF) values were within the laboratory control limits and also the 

control limits stated in the National Functional Guidelines for Organic Superfund Data Review (USEPA 

2017). 

Continuing Calibrations (CCALs) 

The continuing calibrations were conducted according to the laboratory methods and consisted of the 

appropriate number of standards. F For the NWTPH-Gx analyses, the %R values were within the control 

limits of ±20%. For the NWTPH-Dx analyses, the %R values were within the control limits of ±15%.  . For 

organic analyses, the percent difference (%D) and relative response factors (RRF) values were within the 

control limits in the National Functional Guidelines for Organic Superfund Data Review (USEPA 2017). 

Overall Assessment 

As was determined by this data validation, the laboratory followed the specified analytical methods.  

Accuracy was acceptable, as demonstrated by the surrogate %R values.  Precision was acceptable, as 

demonstrated by the laboratory/field duplicate RPD values. 

No data points were qualified for any reason.  All data are acceptable for the intended use.  

References 

U.S. Environmental Protection Agency (USEPA).  “Guidance for Labeling Externally Validated Laboratory 

Analytical Data for Superfund Use,” EPA-540-R-08-005.  January 2009. 

U.S. Environmental Protection Agency (USEPA).  “National Functional Guidelines for Organic Superfund 

Data Review,” EPA-540-R-2017-002.  January 2017. 

GeoEngineers, Inc., “Compliance Monitoring Plan, Former Shell Oil Tank Farm, Anacortes, Washington,” 

prepared for the Washington State Department of Ecology on Behalf of the Port of Anacortes, GEI File No. 

5147-012-04, July 29, 2014. 
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